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I. OVERVIEW OF ECONOMIES OF SCALE

IN THE FOOD STAMP PROGRAM

The larger the household, the greater are its nutritional needs.

At the same time, the larger the household, the greater the cost advantages

it can reap in food purchasing, storage, and preparation--simply because of

its increased food usage. A large household can take advantage, for

example, of "economy size" packages, with less danger of spoilage and other

waste related to the size and form of packaging. Economies of scale as

used in the Food Stamp Program are designed to adjust food stamp benefits

for this cost advantage, with the goal of enhancing equity across house-

holds in the food usage per person that their benefits can buy.
4

The concept is straightforward. How to measure it for use in the

benefit calculation, however, is less so. The fundamental reason for this

difficulty is that two other major factors also affect food consumption.

The first is the age and sex composition of the household. Infants and the

elderly need less food than prime adults; women tend to need less than

men. The second is income. The higher the income level of the household,

the weaker is the incentive to economize on food costs (in terms of both

price and waste). The measurement problem is that household composition

and income level also vary with household size because of the charac-

teristics of American households. Any observed differences in food

consumption across households of different sizes, therefore, include not

only economies of scale differences but also differences in age/sex

composition and in income-induced incentives to economize.
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The Food Stamp Act of 1977 mandates household size adjustments that

"take into account economies of scale." At least implicitly, therefore, it

recognizes the possibility of including other adjustment factors. In

practice, however, economies of scale are the only size adjustment factor

currently included in the benefit calculation.

There are thus two issues which must be kept distinct. The first

is whether to include adjustments for nutritional need differences across

households resulting from differing age/sex composition in addition to

those attributable strictly to economies of scale. The second is whether

the economies of scale adjustment factors currently in use which are based

on data almost 20 years old, should be updated. This report addresses the

second issue by reviewing the role of the adjustment factors, their

conceptual basis, and the relative merits of different approaches to their

revision.

The Food Stamp Benefit Calculation

Current Food Stamp Program legislation--The Food Stamp Act of 1977

as amendedmgives the intent of the program:

It is hereby declared to be the policy of Congress, in order

to promote the general welfare, to safeguard the health and
well-being of the Nation's population by raising levels of

nutrition among low-income households . . . a food stamp

program is herein authorized which will permit low-income

households to obtain a more nutritious diet through normal
channels of trade by increasing food purchasing power for

all eligible households who apply for participation.

Ail households with gross income below 130 percent of the poverty line, net

income (after certain deductions) below the poverty line, and assets within

allowable limits are eligible for food stamps. (The gross income
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eligibility limit is not used for households containing an elderly or

disabled person.) Those with no income or income that does not exceed

their deductions, called zero net income households, are eligible for the

maximum benefit, called the allotment standard. This amount is set

according to a measure of minimal dietary adequacy (discussed below) and

incorporates the household size economies of scale adjustment.

Basis for the Allotment Standard: Thrifty Food Plan. The 1977

legislation specifies that the allotment standard is to be based on the

Thrifty Food Plan. This is the least costly of four food plans, developed

by the Agricultural Research Service in 1974-1975 and updated with 1977-

1978 data. These plans specify the amounts of foods of different food

groups that households might use to provide nutritious diets for their

members. The four plans vary in the costs of the particular foods chosen

to satisfy the nutritional requirements. The Thrifty Food Plan includes

the largest proportions of the foods that are economical sources of

nutrients. Because nutritional requirements vary according to age and sex,

the Thrifty Food Plan provides amounts of food for 12 different types of

household members, the updated costs of which are published monthly by the

U.S. Department of Agriculture. The monthly cost of the Thrifty Food Plan

for the 12 types as of June 1984 is shown in Table 1.1. These amounts can

be totaled for a specific household configuration to determine the cost of

the Thrifty Food Plan for any household.

Although the allotment standard is based on the Thrifty Food Plan,

however, it is not identical with it. In its report accompanying the 1977

Act, Congress recognized the "enormous complexity of determining allotments

keyed to individual households circumstances" in the context of a national
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TABLE I. 1

MONTHLY COST OF THE THRIFTY FOOD

PLAN, JUNE 1984

Younger Teenage Girls Teenage Boys

A_e Children and Women and Men

Under2 $41.40

3-4 44.90

6-8 55.10
9-11 65.30

12-14 $68.10 $68.60

15-19 68.10 71.50
20-54 68.20 75.80

55+ 67.40 69.00
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benefit program. The basis of the allotment standard is set, therefore, as

the cost of the Thrifty Food Plan for a family of four, specified in the

legislation as consisting of "a man and a woman twenty through fifty-four,

a child six through eight, and a child nine through eleven years old." The

June 1984 monthly cost of the Thrifty Food Plan for this particular four-

person family equals $264.40, or $66.10 per person. The allotment standard

is based on the cost of the TFP for an earlier month. For example, the

current allotment was implemented in November 1984 based on the cost of the

TFP for June 1984. Under current legislation, the allotment will be

updated again on October 1, 1985.

The economies of scale adjustment is made by adding or subtracting

a certain proportion of this per-person allotment for different household

sizes, and multiplying the new per-person allotment by household size. The

economy of scale factors currently in use and the per-person and household

allotment standards that result are shown in Table 1.2. They were devel-

oped in 1975 by the Consumer and Food Economics Division, Agricultural

Research Service, based on foo_ consumption data collected in 1965. 1

Obviously, since the age/sex differences reflected in the Thrifty

Food Plan are not carried over into the household definition used for the

allotment standard, a recipient household's food stamp allotment standard

is not typically exactly equal to the cost of its individualized Thrifty

Food Plan. The Thrifty Food Plan cost for a two-person household consist-

ink of a teenage mother and baby is $120.45, for example, compared with its

allotment standard of $145.00. In contrast, a five-person household

1See Kerr and Peterkin (1975), the methodology of which is
discussed in Chapter III of this report.
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TABLE 1.2

ECONOMIES OF SCALE FACTORS, HOUSEHOLD ALLOTMENT STANDARDS, AND
PER PERSON ALLOTMENT STANDARDS BY HOUSEHOLD SIZE: NOVEMBER 1984

Household Size

I 2 3 4 5 6 7+

Economies

of Scale +20% +10% +5% 0 -5% -5% -10%
Factors

Per-Pe rson

Allotment $79.00 $72.50 $69.33 $66.10 $62.60 $62.67 $59.43
Standard

Household

Allotment $79 $145 $208 $264 $313 $376 $416
Standard
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consisting of prime-age mother and father and three high-school-age sons

would have a Thrifty Food Plan costing $337.82, compared with its allotment

standard of $313. 1

The three lines in Figure 1.1 show the current economy of scale

adjustment factors, compared with both a hypothetical set of factors with

larger adjustments and a hypothetical set with smaller adjustments. As can

be seen, larger adjustments lead to a steeper tilt in the curve; smaller

adjustments lead to a flatter tilt. Because of the pattern of American

household characteristics, a set of adjustment factors that steepens the

tilt will redistribute benefits from larger to smaller families compared to

the current system. It will also redistribute benefits from younger to

older recipients. In addition, it will increase total program costs, '

because there are more recipients in households with less than four members

than in households with more than four. A set of adjustment factors that

flattens the tilt will reverse these effects.

Quantitative Importance of the Economies of Scale Adjustment. The

economies of scale factors in the allotment standard constitute only one

component of the benefit calculation. It is important to bear in mind,

however, that they are a very important component. Changes in them can

substantially affect household benefit levels, and therefore total program

costs, more than other types of changes in the benefit calculation. A com-

parison of the effect of the change in the earned income deduction from 20

1Because the cost of the Thrifty Food Plan is used as the minimum

practical cost of a nutritionally adequate diet, cases like the latter have

given rise to policy concerns about adequacy. Cases like the former have

given rise to analogous concerns about program cost. These concerns are

outside the scope of the economies of scale adjustment and therefore out-

side the scope of this paper.
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FIGURE I. 1
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Household Current Steeper Scale I Flatter Scale 2
Size Allotment Allotment Difference Allotment Difference

1 $ 79 + $12 - $3
2 $145 + $16 - $5
3 $208 + $12 - $8
4 $264 ....
5 $313 - $13 +$14
6 $376 - $47 + $4
7 $416 - $32 +$46

Price-Sharma Model V
Morgan et al Combined Quality Model
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percent to 18 percent, made in the 1981 legislation, will help make the

point.

Let us take a two-person household with a monthly income of $300,

all of which is earned, and entitled to the standard deduction of $95. If

the earned income allowance had remained at 20 percent, with no other

change in the benefit formula, this household's monthly benefit in November

1984 would have been $101. The policy change from 20 percent to 18 percent

has reduced this household's monthly benefit to $99. If the policy

decision had gone the other way, and the earned income allowance had been

increased by two percentage points to 22 percent, this household's monthly

benefit would be $103. In each case, the change amounts to only two

dollars a month.

The possible changes to the adjustment factor for a two-person

household suggested by recent research span the range of about five

percentage points above and below the current adjustment factor of 10

percent. (Remember that this is an addition of 10 percent to the per-

person allotment standard for the prototyptcal four-person family specified

in the legislation.) If the top of the range were chosen, the adjustment

factor would become 15 percent; if the bottom were chosen, the adjustment

factor would become 5 percent. In terms of our two-person household in the

example, the current formula yields a monthly benefit, as before, of $99.

If the adjustment factor for a two-person household were raised to 15

percent, and everything else stayed the same, this household's monthly

benefit would increase to $106. If the adjustment factor were lowered to 5

percent, this household's monthly benefit would be reduced to $92. In

either case, the effect on this example household would be over three times
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as great as the effect implied by the recent change in the earned income

allowance.

Moreover the total impact on recipients and program cost is much

greater because changing the economies of scale adjustment affects all

recipient households except a small number of households receiving the

minimum benefit. The change in the amount of benefits is the same for all

households of a given size irrespective of income level, unlike the change

in the earned income deduction, which affects only recipients with

earnings, or changes in the 30 percent tax rate, which affects only those

with net income.

ReasonsfortheReport

The amount of the allotment standard is updated usually once per

year according to current legislation. There is also the presumption that

the economies of scale adjustment factors will be periodically revised.

Improvements in food preservation, packaging, or marketing technologies,

for example, can be expected to change the relationship between the volume

of food usage and the price of food usage per unit. Changes in taste are

also likely to occur over time, with concomitant changes in the possibili-

ties of economizing by bulk buying and so on.

But such changes occur more gradually over time than price

changes. They are also more difficult to measure and to isolate from other

changes. Finally, Congress is concerned about changes in the economies of
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scale factors. 1 For all these reasons, a policy decision to reassess the

economies of scale factors with a view to possible changes in them is not

to be undertaken lightly. The time may now have come, however, when such a

reconsideration is indicated. The current set of economies of scale

factors is based on work that was done nearly a decade ago, using data

collected nearly two decades ago. In the intervening years, new data

sources have become available and new methodologies suggested for their

measurement.

The current adjustment factors were calculated using a statistical

regression model in which (1) dietary standards established by nutritional

experts were used to specify nutrition standards, and (2) per capita food

costs were estimated using a sample of 1965 National Household Food

Consumption Survey households with incomes above the poverty line. The new

data sources are the 1977-1978 and 1979-1980 Nationwide Food Consumption

Surveys (NFCS). The new data have already been used to revise the Thrifty

Food Plan. The new methodological suggestions take several forms:

o changing the way the dietary standards are established,

either by augmenting and refining the expert measures of
dietary needs, or by replacing them with actual food

consumption patterns of households, or by using some

combination of the two;

1As Report 809, Fiscal Year 1985 of the House Appropriations

Committee states it (p. 98): "The Committee feels that any change from the
current method of calculating household economies of scale should be

accomplished by legislative action rather than regulation. Therefore the

Committee directs that no change will be imposed by administrative

action," The Senate Appropriations Committee report contains similar
language.
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o using a sample of households below the poverty line for

the per capita food estimation, on the grounds that poor
households have systematically different buying

opportunities from non poor ones;

o altering the methodology altogether, by using price
indices directly reflecting variation in unit-volume food
prices paid by households of different size.

The rest of this report presents a conceptual framework for

measuring economies of scale (Chapter II), provides a critical review of

the methodology underlying the current adjustment factors as well as more

recent research (Chapter III), and shows the effects of six alternative

proposals for change on the benefits of different types and sizes of

households and on program costs (Chapter IV).

The purpose of th_ report is to provide the basis for making an

informed choice about the various options. The basic choice is fourfold:

o to leave the adjustment factors unchanged

o to keep the same methodology and update the factors with
the 1977-1978 and 1979-1980 data

o to choose a revised methodology for the update

o to examine and compare the methodological alternatives
more thoroughly than has been done to date, with the
objective of revision tn the future.
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II. ECONOMIES OF SCALE IN HOUSEHOLD FOOD CONSUMPTION:

CONCEPTUAL BASIS AND RESEARCH ISSUES

As discussed in Chapter I, current legislation requires that Food

Stamp Program allotment standards be set using household size adjustment

factors that take into account economies of scale. In this chapter we present

the conceptual basis for expecting economies of scale in household food usage

and discuss the research issues that must be resolved if economies of scale

are to be correctly estimated.

A. CONCEPTUAL BASIS

The concept of economies of scale in household food consumption stems

directly from an economic efficiency concept developed in production

economics. Economies of scale in production exist because of the nature of

either the available technologies or the financial and market context of the

industry. Where these are present, firms by virtue of their size or scale of

operation alone can exploit and enjoy certain economies in purchasing,

manufacture, or distribution that are not available (or much less readily

available) to their smaller competitors. The key element underlying the

concept of economies of scale in food consumption is that large households

enjoy certain cost advantages over small households strictly because of their

greater size.

Two sources of economies of scale in household food consumption have

been identified. The first is the lower unit prices associated with

purchasing food items in bulk. Large households are more able to take

advantage of bulk purchases, particularly of perishable items, than are small

households. The second source of scale economies is that large households may
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be able to use food more efficiently than small households. For example,

small households may experience greater unavoidable food spoilage due to the

perishability of food items even in nonbulk package sizes. In addition, small

households may experience relatively greater waste of items used in food

preparation, such as cooking oil.

Empirical studies of food consumption have consistently shown that

large households tend to have lower food expenditures per person than small

households (see Table II.l). However, economies of scale represent only one

factor contributing to these observed differences. Other important factors

which are only indirectly related to household size and thus conceptually

distinct from economies of scale include: (1) differences in food cost

economizing efforts and (2) differences in age/sex composition.

Efforts at food cost economizing, for example, may take the form of:

(1) reducing food costs by accepting a diet lower in quality or quantity and

(2) reducing the cost of obtaining a given diet through more effective food

management techniques (including more strenuous efforts at avoiding spoilage

and other waste.) Such methods of reducing food costs are available to all

households irrespective of household size. They are not, therefore, due to

economies of scale. But they may be statistically correlated with household

size through associations with per capita income. For example, per capita

income decreases on average as household size increases. Therefore, since

households with low iDcome can be expected to make greater efforts to

economize, large households on average can be expected to make greater efforts

at economizing on food costs than small households.
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TABLE II. 1

Weekly Home Food Consumption

Per Person by Household Size

1977- 1978 1965- 1966

Household

Size Ail Low-Income Non-Low-Income Low-Income

I $22.15 $18.57 $13.19 $8.21

2 19.34 14.82 11.28 7.83

3 17.54 15.13 10.20 7.07

4 15.88 13.98 9.26 6.39

5 14.57 13.25 8.54 6.49

6 14.50 12.93 7.76 6.07

7+ 13.20 11.83 7.20 5.07

SOURCE: National Food Consumption Survey 1965-1966 and the Nationwide Food

Consumption Survey (NFCS), 1977-1978. Note that the dollar values given
represent both the amount of food eaten by household members and the amount of

food lost through waste and spoilage.
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The second source of observed variation in per capita food

expenditures among different sized households which is conceptually distinct

from economies of scale is the composition of the household. It is a basic

fact of nutrition that the food requirements of individuals vary by age and

sex. Young children need less food than teenagers and adults, elderly persons

need less than younger adults, and women generally need less than men. But

age/sex composition is clearly related indirectly to household size since, for

example, one-person households contain only adults or older teenagers while

many larger households contain young children.

B. RESEARCH ISSUES

Any research effort designed to measure economies of scale must be

able to separate out the effects of discretionary economizing efforts and

age/sex composition from the direct effect of household size on per capita

food costs, with all other factors held constant. 1 An estimate of economies

of scale is not observable directly from survey data, however, because

variation in per capita food expenditures by household size contains elements

of each of the three factors at work. Estimating economies of scale, there-

fore, requires the development of a research strategy designed to isolate the

effect of economies of scale from the other factors.

Two different approaches have been recommended for isolating economies

of scale in household food consumption from the effects of discretionary

1The money cost of food is not its only cost. A more comprehensive
measure would include the value of time required for shopping and meal
preparation, travel costs of shopping, and costs of storage and
preparation. Although each of these is clearly a potential source of
economies of scale, they cannot be included in estimation of such costs

because surveys of food consumption do not collect such information.
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economizing efforts and household sex/age composition. The first approach

involves specifying a conceptual model which seeks to explain household food

expenditures in terms of various household characteristics, such as income,

household size, and age/sex composition. The effects of these factors,

holding all others constant, is then estimated using survey data on household

food consumption. The pure effect of household size on per capita food costs

provides the economies of scale estimates. The second approach involves

direct measurement of the variation in food prices faced by households of

different size. The reported price information is then used to construct an

index which reflects the overall variation in unit food prices by household

size. This approach uses survey data on unit prices paid by households for a

variety of food items.

The successful application of either of the two approaches to

estimating economies of scale in household food consumption requires that

certain key research issues be addressed. The issues relevant to each

approach are discussed in turn.

The Modeling Approach

Models of household behavior designed to explain food expenditures

fall into two general categories: "normative" and "preference-based." In

each type of model, household food expenditure is specified as a function of

various explanatory variables such as household income. The distinction is

that normative models use a set of standards set by nutritional experts

regarding the relative dietary needs of individuals in different age/sex

categories. These standards are then used to derive a measure of the

nutritional quality of the household's diet, which is included as an

explanatory variable in the model. In addition, normative models often use
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nutritional standards to develop a proxy measure of the age/sex composition of

each household. One such measure is the household's per capita cost of

obtaining the Thrifty Food Plan.

In contrast to the normative approach, the preference-based approach

does not rely on the judgments of nutritional experts, but instead estimates

the relative dietary needs of individuals in various age/sex classifications

from observed consumption patterns reflected in survey data. This is

accomplished by including in the model a set of explanatory variables

representing the number of household members in various age/sex categories.

The estimated coefficient of each of these household composition variables

represents the additional money that would be spent on food as an individual

of a particular age/sex category is added to the household. Underlying this

approach is the standard micr0economic theory of household behavior in which

households are presumed to choose that collection of goods and services which

is most preferred, given the income available to the household. This approach

Judges different diets on the basis of household preferences rather than on

the basis of standards set by nutritionists. 1

Although there are important differences between the two approaches,

their basic goal is the same: to statistically estimate the magnitude of

economies of scale from observed variations in household food expenditures.

lit should not be inferred from this that there is in fact no diet

quality information reflected in the survey data. Preferences reflect
three things: (1) bulk, the amount people eat to assuage hunger, (2) taste

preferences, and (3) variety. Some nutrition research on developing coun-

tries suggest that at the bottom of the income distribution, additional
income is used to increase bulk (this is correlated with calorie intake,

but not necessarily other nutrient value). When calorie intake rises above

a certain relatively iow level as a result of income rising, however, the
increase in calories consumed may slow, Riving way to increases in nutrient
value.
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It is to be expected, therefore, that several of the same issues must be

confronted and resolved whichever approach is used. Major ones are:

Model Specification

Data

Measurement of Food Expenditures

Each is discussed below.

Model Specification. Observed variations in per capita food expendi-

tures among different sized households may result from economies of scale,

variation in food cost economizinR efforts, or variation in household

composition. Any model designed to estimate economies of scale must

provide a mechanism for isolating the effect of economies of scale from the

effects of the other two factors. In order to achieve this, the model must

include those variables necessary to fully account for variations in

age/sex composition, and it should include any variables thought to be

important in determinin_ the level of effort expended in economizing on

food costs.

In addition to the issue of which variables are to be included in

the model, there is the issue of functional form. This refers to how the

variables enter into the model and how they are functionally related to one

another. The simplest approach is to specify per capita food expenditures

as a linear function of a variety of explanatory variables (such as house-

hold size, per capita income, and age/sex composition). Under a linear

specification, the effect of any explanatory variable on per capita food

expenditures is independent of the value of that or any other explanatory

variable. However, such a simple approach may not fully _apture the
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